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CltitiS^coitffl] 

immm) miRum2mmt.mmimmtm2 
met mmzvm £ tiKmmmmji&wn.?>m£himfr 

w&. i mmitmm 2ms. x o *> 5 t'yywmizm-&& 

mm2muz. mwrnmrnimiz. xjy+yym 

M.X4 y^y^m^zmm^titznmmMt 
-r . wm. 1 izidMwm&mtrgiw.. 

»Kk ^IS£^£ft£I^^:frte#"ft^B%tt*^ 

m 1 stxm 2Si£E(fiiii^#-ri»?ss*^sr*. 

B5ie^2*«ti. JtSffi^ftK. K«m«iffi$k>2©m. 
€l«i$k£*U SKIt^M^i^®ia«®««4 J: 0 
1>HS<. ^2^^*ffitcSH^ffMLtt3 0. f£3S 
2 »£ffi[njIgkL 7 b'y ^Mffl^M-T-S SH^/J^ k & 

h-n^z^yy^tixan . &l m&imwsimm 

i±?t'yy>im2tix\,^\,^ mkm^ms. 
ti:^-CHulEm2S«cO*E{c^^il^>SI&{i, fifiS 

7 vymmzn lt J2## w a^ig 3 (cEtt*> 
[*H)§^8*ffl&8i5§J " "' ' ' ■• - ~ 

[00 0 1 J - v . ; 

u mz, mtmxdzw&^mjft*. t\-%<n>j?tc^& 

[00 02] 

6 k V •> 3 LT . V - h'r Q-fe -y -»f 7 
iatfL7tiE|6j^®5:i:*TN (7^f 7F^?f •(■/ 

(f-f7*-^-y3yr5^fyP7i-fX) ^—yco 



[0003] 

[H^^Lidt-rsilSI] L*>L£*<£>, dap 

<rm$Y%fa £ tmth KthvmM&nwmttX' 
z-t&wm (HT7t' yy^mtm-) znittmz 
m^mm^ (wr^t-yrmtm-) ^^L^t 

[0004] Wfc. DAP*-HSrfflv^32iSR*tHffl 

m^m^m^mm (^tamxizx^m^mm 

skm^mm t it^x . 5 tv^»*qt l < 1 ±0 k v * 3 
rib***-**:. 

[0005] *mii±. ±Mmm*Mm-&tzMz%2 

tlfch<7)X*$>>9\ ^tyfffitfBfzlLttW m^&& 
[0006] 

«**u i^i2i^2s«(i. 
iii^HBatcm 1 ai^ss 2 mmgx°\%kz * l . bus 1 

iiKM 2mWL X K)i>? t'y?Hmiztti-&&mtf'J?%:^ 

«t«^*L. zazkizxiximmimi&isixz. 

[0 0 07]Mi2»iaHKttS4>fc*5-7-<n/^«* 

v^iR^k , Kx-r •y*y7m?izmmztLtzMmmm 
t&n-timjie.tLxi>x^. 
[0008] *mw<vm£km7mmx. % 1 sam 2m 
mt. im imfct&2mztcomi,zm?fi$titiMm.m 

ixsg 2 -e^ix^ig^ajufflco^is^^ 1 

m2SitieitG<S£*t--I.JS B 3 J ^gS-C«>^T, rnflB^ 

<, im2mm<7)mmz®gz&&vx&*) , 1^2^ 

[0009] mfssit«fiiffl«k msm^mmmmt iz 
x^xmim2mmw0ffiizm&2ii&fmi^ mz? 

t'y?1jMznLXlimE.L%^mi8.b-tZZbtf18-t 
Li-*. 

[0010] ut, ^ffl^-pv>TUiHj-r4. 
[0011] ^^m^m^mmizis^xii, 5t> 

^MS^'SSI^i ->T SUt4 c: t Z&'Mz-fh i k *«T 

*h<r>x. 5b'y^a^%-$tc®H-r4^^ 
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[00 12] / 

Sar*-S» *«BKAk:J:*W«T9-20ll76 
#> . *WW±, J3lTfcBJW-&J:dfc. 

JBJSfcll£>;fi3:v>„ 

[0013] OT, «8Wtf5Wl0WB*BI]Bt#iSL=3r 

[0014] ( mmmm i ) m i wu- *«»oaai0E» 

1 £&tt£&^ttfro^A&j*£8 1 0 0 
01(a) {±*&F B aijf3lfi 100 iflfifitiT^f -f 7" 
vhy*?*3S«2 0fcjSLfc 3 FnE|-e**K B91 
( b ) IiffiA&g3gai 0 0<0g&4MBrBH£*U mi 
(a) COBS' *fc»ofc«JBfc:*tjfrr*. II 
1(a) OA- A' «K»->fcBfiBE8IU, S8itXg£jfc 
-f 124 ( b ) tear*-. 

[oo 1 5] 01 (b) izfskLtiXoiz, mask^mm. 

10 011 T7"r4 7'-?h>J7xmffi.2 0kMmmM 
(*y-7 4)V?mm 6 0 b. Zix^comzmW^ii 

tzffi&mx'o hs?w cr* ts : -jaa^nai cow ■ 

^$n^.SSWIiSfcSHJ«® 1 8lzX^XMfeZiz&m 
mmbi^th. %U4 0^Stt. KWIRWt:^ 
WCli d r T#> 0 , W®ffi.mX'\td t (dt^2dr) 

t^^Tv>§. £*ui. m.^iz'm-f&it (mtmmco 
mfftbmmmcom&tt) co^m^immL<-r& 
tztbx-hh . d t = 2 d r t>m & t^i)K mtm& b <9 

Mf^T-jSlliS^-rftJf J: 'J?% < b l> . d t > d r T 
MifJ:^. ftSWfcti:, dtli»4~6wm-C< drli 
i&2~ 3 ;um "f&;b*>. T^f^Vh'J^X 

mz.2o<Dimm®mz, #>2~3^m*)©iSjwe?j£3 
[ o o 1 6 ] z<r>x o iz. &mmmm$>wiiy$&kmw 

1 0 0tc*>^T(i. m&M4 0<om2cr>m%:&ffi.m (R 

mmbmmm) tw&ztih. zcomx-it. t?t 

R&mmmm 2 0 r t msmmmm 2 0 t t s . 
2 0 6 0 o?Sh b b » 4 0 ibm® , mmift 



m (^H*) *9»JSS#I.TV^4. T9 
f^7h y ?x«g2 0±oSBiefaJBt£, II 1 

eaffi«iJffiiJALS2 0 04 (B*M^AI) £§&f: 
*J8 0nmfc^l,J:5^epSiJL, 1 8 0*C-C2B#H;i&l£ 

^Srffl^TO-7-HI^tl 00 r pm. g8E<933ID 
i$jgl OOOmra/m i nt7 b'^yjiJUi 
[0017] »tt<^A&i3im:&lt6 5 b'y^fi 

ti. Ell (a) ^EpR2-C^L3t^T[6j < Y-K*J*9 
y2 2-^y-^N'X7^f^2 4tc*tLT4 5° cOAS. 
T$>&. LfrLKW^. R2<7)^mz^\zyy>nm^i7 

ob, yt'>yffico%£.tf&<. m*8&<?>iBi^m$m 
fttf.mti s &iifx\ mtifcm*£hm<?)wi&m^mw.i oo 

[0018] ZtHtR lCOjjfalZyt'yT-LfzigrS, 5 

(i, 01 (a) *<7)3t^li£2OT<7>0}2OrtO)2a^ 
/3 coa-X-h&t)^ R 2 <ry%mz 7 K> Y LJt%&ti7 b' 

^•3. Rl*-i6itC7b>-^L/s^(;lt^T. 7t'y;/ 

7b*y^O%J@.*igUx^^i:^0, %-^5b' 
y^^lia^Bllfc^D, ISSi: LT7bV^85&if<^ 

(cW^rR 1 *W:7t>/tl> £ fc T, mmz X & 7 
4 J\shM<DlIt>-z>% Srft/hRtcHiS i. S Z b tfiftX 

[0019 ] msmtt-<7>&.foiz rmm^mm^n^m- 

& Z b iz X 0 . JS B B B ^iiSiSiai*j^*^7icTiEl6]« 

tfmti&ijfoimmfix-'--mT$> h« t tm. 
^^■ifmtih^mm^^x'h^b . ffi^Pfi (Jit 

TfU?W-^ 3 y) >«4L ^.fp{S^-ft:§ 
-ti-S. ?«Bl^5&>-«tc|Blt^-r*]^Jftl>J: 3t:f 

7t'>7-%m*ftz>. £OB§. jftA^>?US«% 

@Bi*]-r-s. (jjiT£co<i#A**r^^^hA^#-r 

&) . 7b>^co^^^X^tcov>Tii, iErtl^2r*fi£ 
•Ti.lS^<7)ll!JM* J 7b'y7'^rr6i^ffi?iJt. MSMFHfi 

mmizfcixwm-h b ^o^T/i^s—miziZz. i>tix 

^S. L*»t^r**fe, Sitief6iJKtfflv>^aTv>^>«!l^[ 

<s . jfaRft 3 ~ 2 o ii h ^ 3 *itr^*irc* s £ 
b&$><. zvyftfati-tsmzmfeLxmiLhzbiim 
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[0020] *gj«Hr^ ^ r 5 t:>7$mfcftr 
ana**?- *»« <^a^> 

[0021] OTK. 4*KH«fflEJI&i%iW lOOOflf 

Uy22&i.Xfim i *mt LXC0V-XJ<Xy '-( >24 

2 2fcJ;tX#y-XAX7-f y2 4{Cj;->TH*^ffi 

iiami 1 8 1 mimz kxh o . zti^K^mm 
[00223 ^co^^ms^-ffiM^n^ii^^iii^ 

ti23 m&i&Mzx A-,* y^m^ t txmm b y 

WX? (TFT) 2 XftWfi&ilX^h. ±M.Y-b 
«S2 3(iTFT2 l<D-8lZm&-t&. TFT2 1 

04 ( b ) vi^x'zi&jy&xmcFi'WEKB 

l£$ fut±E-y-^ -MM '.2 3.^fcJWElM*h?r ^ * . 
y-Hl2 3tt, y-MftWRl 1 afci^THirfl 
TtJO, y-h^^l laO_hfc:li, ^-h«fii2 3 
w±;*£S aid (=¥*flcJ| 2 7 *«1WB S*rc v M> . 

[00233 Z&mttM 2 7±«0iiWa»fcflHT— ** 
<7)ay?7bm2S. 2 8jW»JRS*LTH4. 

[0 0 24 3 V— >-2 4Jiy-.*fgflS2 5iZ 

n^mzmmztixa 3>^^M2 8±£flM§ 

*UfcV-A«B2 505t^gP*^-b«fii2 3<0±KJg 
SttteTSfiSftT. #TFT2 li0-^Sr«fig-r§. 
y-hmtS2 3<?D±t{±. V-7tffi2 5 fc(2l§JPi££ 
ft. ^-h«fil2 3i:<iMiS^T«gtTTF 

T2 KDKW ytSI2 6*''3y^^ M2 8±t^(t 

3 1 aS-^t-C^Smffit^^Wtc^SixT^i.. 
[00253 Z<Vk # . Tife®S3 1 a £&&<7>y- h 

AX7-^y2 4t* 5 . ^-l-SfcliJll 1 a£rt-L,T»& 

z<7)T®nm3 1 a ^sB^fcoao***** • 



[00263 iaufcaKRaww^svviim^fe 

=5:&RafmSil 9«0Tlcli. *7Xifii ico±izy> 

■yj±iz&js.i,fzmz<7ym^a&i a afcit/s^oigv* 

AgB14bi:. <I;h.£>dlgn 4aisJ:t/l 4 b<7)±.i,z& 

AzivzmfrfmmR 1 5 1 4 . 

[00273 i^W^FtMMl 1 5<n±jmit. ±ML 
ti£it$l4 afcitfl 4\><r*fr&zX 9. asrr&jfctfc 

[0 0 283 ±^L^flgP14afc«ty r 14bcO±tc# 

1 5g|J^±tc{i. ±j£U£RStm©l 9&Ml&ZtiX 

*?h!fc-/l'2 9?Hl-LTFW >«fii2 6 

[00293 4*:. *l&BSiOm^»fMfflS^ a a H ^ 
WWc*J^TI±, -R««S1 9fcl48«fciWB«ffil 8# 
JEMS iiX H <0 s ~ {7>i§nj}tBfi& i 8 (i^ii^^toiSV > 
tfm. CTi-if I TO (Indium Tin Oxid 

mmcoT? t-4 y-? b u 2 0 tfogg6T$>4SM 

TKWT*. 02 (a) (b) . 13 (a) (b) , M 

4(a) (b)-iiHi iz^-rmff B m^mm<D a - Atg 
«»fc*5 ft ^ rn * ^ mmmx'$> t . 

[00 30 3 t~f. 12 (a) t,Z^-?XoiZ^ tfyxm 
«ll±tc:i±. Cr, Ta.%ffrl>%:&mk<r>y-bJ* 
X7^fV22 (il#l) Zcoy-b^Xy-! >2 

[ 0 0 3 1 3 ■■€■ LX< Ztlb%^ bJ<A7+:y-2 2&£ 

tfy-bmm2 3*m-r>x. tfyxmmi i±^h 

SiNx, S iOx^ri:'*^^«,y'-h^Jll 1 
a*qB(RSilT*J 0 s h«®2 3«iJ<oy- bm 
mm 1 1 aitll #Hi«^ U 3 y ( a - S i ) 
sVJny, C d S e 2 7«S 

ZixX^Z. ZLX. Z<?>¥mtem2l <rm*&Sttzi±. 
#A«v-'J 3V(a-Si) ^t'^^^Srjy-^^ h« 

2 8. 2 8*sjgfiS;?ixTV^. 

[00323 icony^^ hJ12 8. 28c0d*>£0— 
Ti, Mo, A] %k'frt,%&V-XW&2 

5tfm&m&%ixx&*). i^flb*MJbfc«i. v-xs 

SE2 5t|S|«(c. Ti. Mo. A iarif*»fc$r4l«W 
>"l;ffi 2 6 ^aSJgfig ^ixT V ^ . 

[00333 *HJ»BJS 1 yffy^mm 1 1 
t LT<i. Wi.($'n--y^aS^«0# 7 0 5 9cr>W.i* 

1. 1 mmCOt^^ffll/^. 

[0 0 34 3 -e-LT. 02 (b) lc^-TJ:3^. V— * 
J^74>2 4im$tfrh&mm3 1 i:. itf5AWi3 
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[0 03 5 3 J^rc. 13 (a) [Z^XdkZ, V~-X 
rtXy4>24*ffitf£t& I TOm30%XJ-<'y?mz 

[0036] ^mmBBUZtS^Xii^ V—Xf^X^A 

v2 4*mm-hm*&mm3\h iTojf3oto2 

tSfifc-f £&»f 3 1 OHKfcilO^B^iofck UT 

I TOJi3 0CJ:-DTSmW^^^ti.S^y- 
xj<x y 4 v 2 4 coSrtaSriJ'-fc < -f & £ & fc 

[0 0 37] <I?>ITOJI3 0£fflVvt\ C^ITOf 

3 0 mBftztemmmzmm-zmmm isj 

®j£ t fc. £ <r>i d nzti i t T\ aonts 1 8* v - 
x/n'x 5 -f y 2 4 «ojBH»teRn*fcfts 0 atrc k **T' 

[0038] ifcfc:, 03(b) tjjrTJ: 3 fc. Jgfttt® 
l&oi^'xMBIl 2frh%Zimt U$Wi»ril»R» 
tt^flgiJ14at5j;r/14b^Sftf«ffil 9*W-= 

14a*jJ:tfl 4 bCO&f&Ta-txtZ'O^X. 05 

( a ) ~ ( d ) zm^xmmzwm-tz . 

[0040] 05(a) fc^idfc. tf^xm 

mi 1 (isisgii. 03 (b) titiati, ^7xit 

1 1 Jifctt. 4M 3 1 £TH!ltt*£3 1 a kMKttMt 
Mil 2 1 LTIi. f^^-4«^T^Jia 1 5 1 PJ-cT) 

Sf4tfci.oFPR-8 0 'crwjsaetMHi&S'; *rt< - 

Ii5 00rpmH3.0O.Orp m ,- *mM&Ml X'ii •- 
1500rpmt30#^ey3-M, !/y'XMl 
2«D^££2. 5/<m£:L*:. 

[0041] &fc:, ^l^X HR1 2im&&tl.iZ.*? 

7xisi is, 9 o°ct3 o^iar i/-s-?-r 
4. 

[0042 3 i&vvc, 06 ^^"id*. #J;t«;«tia 
3cC 2Wm(OPiBcW7->1Ll 3a. 13 btf^jfc 
$tlTV^7=}-NvX^l 3Sr«fflU ^7*h7X 
7 1 3Sr. 05 ( b ) IZTsk-rX^iZUiSXY-mi 2<0_t 

^rcffigtr, v^x9 1 3co±^rH0^ 

[00433 fctk *i©l»«l^*5(tl>7^h^X^ 
1 3fcL a@5^miOR^S'L^N°^->'?Ll 3 at. 
ItS 3 umCOPiBZ Ltl^f-ylL 1 3 b ttfvVfJ* 



[0 044 3 ^Jx{fmff^-ft®<?DNMD-3H 
&SjflJ«2. 3 8«03R««t«fl9Lra«*ffd. CI 
*Uc:J:>9. 05 (c) fc^-fj:^ *7^itl 1<?D 
-*<OR«««S»iiffc:. *3<o#l*4«*rari!Ml5l4 
a'. . 14 b' &§>WLWffi$&tlh . dil^O^l 4 
a' „ 14b' fcLh»^5R^TV*4:*3li«B«lT' 
tt. m£5jJLm<7)rt?->1Ll 3 al:iotI?2. 4 
8/xm<5DOg51 4a*^J^$il, a@3//m<50y^-y 
?L1 3btJ:-^Til5S 1 . 64wmcOOSIJl 4b« 

[004 53 ZtLt*<7>{hM 14a' s 14b' «D«£ 

^-y?ii3a. 1 3b»^$, mimm. m 
mmffiizx-oxmtz-t&zktfsjmx'h*) . 

fl.l3a, 1 3bO*#£kLTt. Ji^WMXfcrRB 

[00463 »*:. 05(d) J: -5 1 4 
a' % 14b' £&1$.Ltc#7Xmil l5r2 0 0 ,, C-C 

l^RHq^LTjjMasfctTd. ;tit±oT, 05 

SicOdHR^a' , 14b' ZmiZitX. fifgl&Jl 
4 a. 14b£©j£-r<&. 

[00473 03 (b) fc^L^id^eiSSl 4 a, 1 

4bd i&Ltzkottmzktimtf&tih. mz. 

04 ( a ) IzifctX 3 fe. ■ W4rT«J!fflllt XT5X«K 1 
l±txtyn-MTA7-y-y/L, STHF^flt 
Kl5t»*Lfc. ^^ffi^t tT{±. ±i^t7tO 
FPR-8 0 0Srttfflt. jf^KiilOOOrpm- 
3 0 0 0 r p m^eya- h-T& , 3^Sfi^« 1 T 
II 200 0rpmf^ty3-M)t. . 

to o:4 8 ]-.£*arjr»r, jjnn»QntrsiftR$ tscr 

[00493 iJCtC 04 ( b ) K^T«t ^ USUfc 

«^«fl§JSl 5<o±<oWffifiBWt:A l tPttiBM* 

fc. swmffii 9tc«ffl^-^c^^jf ufc*mk lt{±. 

Al^Al ^COMZ. Mz-t£ftMMmm<r>^Ta, 
N i . C r , A &%t't:mfZ> Z. t tfX'Z . Kiiimm 1 
9<?>mZ£ LTti. 0. 01-1. O^m^A^LT 

v^i, 0 zn£oizLxBfRznrz*&Mmm<7)^*tm 

[00503 *mmm 1 tcfcv->T(±. 1 s * 
v-x^xjj y24mmtmmtzB&Ltx^z>i)\ 

y-XA'X5-fy2 4*^S13 1 t ITO!30t(0 

2JBflUft-Cli*<. ^JSS3 i<oimx'$>&%&tzi±. 

ami 1 8«t v-^^-n'x 7^fy24 «t 

[005 1 3 7*h7X^ 1 3W^- y?Li 3 

a, i3b <o?gim. #H]&fcj$g i x-immt LX V^l, 
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(b) «± (a) <of-f' mzm^tzmmmzvk 

"t. 010 (a) iZ^Lteiolz. 77f-(/-7hy^ 

xa«8o^ji^*^^-r^t. ^«^*ffcgB{c@^ 
%.mmwm&8 o Rtf&ut>tiT^& . scmmmmms 

8 0Ttfiy-N*fii8 3 (&l*>-'-MEi§g8 2) fc|5J 

-oTOt«to-c^^^s*f^ii;v>s (Rita) 

8 9A*t£t1-£>*rt^S., 

[0 062] HI 0 (b) IZmLtzkolz. RWJf 8 9 
<4> i -b^iSfK9 2T'S^Tfc , 9. *<0±t=. femW. 
9k LT«t^.|»aB^m®8 8^)^$iiTV^-l,„ Rlt 
*8 9fc»!B«B8 8Jii6l»S*l.TV^. R»*8 9i: 

Kmm 8 9 ±^^^$n^®Bi«^8 s t tfrntrnmrn 

[0063] 7?f^Vh'J?Xl«80ii, HvX 

-rs. ^-h«S8 3, hm&8 2 8 9 

'fir**fllil9 4. V-x- KW n + 
-SiJf9'5*«IC. it*. ^'^--y^fC, TFT 
8UWf$. y-XiE«a8 4cO-«Bt^^^JSJ19 
7bt. V-^fg«fiiS^i9 6tt:|Bl-Ta-fe 

MzxBfcth. mmm9t>\tTFT8\cr>Yv4 >m 
m9 5<,z-®mMLm5mi,zmii%zh.T^$>. mmmm 

*m (fflxtf, I TO) SrX^-y^fcioTfiaKU 
J^--y^LX. mmM8 8R1fV-*§lM8 40) 

izmiSL l . M9R«&b UTIMW'* . -99UK&&8 lift 
«89 6fc-*M*t*£i:fc:J:»)TFT8 1<0KW 

ttTFT8lSrS-5 '•SisK-i' a yffi! 9 8 jMBjftSJi 

[0 0 64] £*i6fc«-3»Bl!l*lll (^H5%) *XM 

aK»-f4gHfefly*v^|«! (9WB&ffitt8 0T?>ft 

tit. mwmm®8 0R<7)Hh2ii, mux. sstss 



9v>m3 j $>. mmmmmmzj-si/K-is? ym9 8£ 

[0065] 

o}Rft^^s^iiffl-r§£tfcctoT. «ifcsR5M& 
im i ] i iz&v&m&^mmwmikz&m 

B 1 0 0 £*-f . ( a ) tei&filS^SIB 1 0 0 £*§fi£-f 

9 , ( b ) ttffi Aftq3£iK l o o coSWKfiBBrrfc £ . 
[02] T?^^vh'J.y?x«tO0OtSiIie£ 
KWiBrlBBre**. 

[03] T?^:/Vbi;-y?X^2 0^fli!^$!i£I 

[04] T?7^ yvb'J yi?XS«2 0c0flilc7)»JtI 

[05] T^x^7'-7bU y^XS«2 0c7)KMSBffllS 

[06 ] RSttW«WtdMIJ*»riW-Sfcrtfe:fflvxh.i 7 
* 1- vx? 5-^-T :s FdS0-CS)I. . 
[07] *«W<^ftaK«Bfc:ffl«r^n*fl!lor^-r 

^ y v h y -y ^m^i^-rw-mmx-h o » < b ) « 
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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain excellent display 
quality without making rubbing lines conspicuous by 
subjecting only a first perpendicular alignment film to 
rubbing treatment and making a step formed on the first 
substrate by the rubbing treatment smaller than that on 
the second substrate. 

SOLUTION: In this device, an active matrix substrate 20 
is provided on its surface of the liquid crystal side with a 
reflective electrode region 20R and a transmissive 
electrode region 20T different in height and a 
perpendicular alignment layer is formed on each surface 
of the liquid crystal layer sides of the substrate 20 and 
another substrate 60, to perform rubbing treatment on 
these layers in an R1 direction different from a 
conventional R2 direction. When the rubbing treatment is 
performed jn the R2 direction, many L.iiibbingjjnes^e: t ^- . 
caused to obtain only low display quality. On the other 
hand, when the rubbing treatment is performed in the R1 I 
direction, fewer rubbing lines are caused, to attain a 
well-aligned state and to obtain excellent display quality. Also, by performing the rubbing 
treatment in the R1 direction parallel to the longitudinal direction of the shape of a transmission 
section, the variation in pretilt angle due to the difference in level can be controlled to the 
minimum. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] It has the liquid crystal layer which the 
dielectric constant anisotropy pinched between 
the 1st and 2nd substrates, and this 1st substrate 
and the 2nd substrate becomes from a negative 
liquid crystal ingredient. These 1st and 2nd 
substrates Level differences [ as opposed to / in 
this 1st substrate, / have the 1st and 2nd 
perpendicular orientation film on the front face by 
the side of this each liquid crystal layer, and 
rubbing processing is performed only to this 1st 
perpendicular orientation film, and / rubbing 
processing from this 2nd substrate ] are few liquid 
crystal displays. 

[Claim 2] It is the liquid crystal display according 
to claim 1 which has the picture element electrode 
by which said 2nd substrate was connected to the 
switching element and this switching element for 
two or more picture element fields of every by said 
1st substrate having a light filter layer further. 
[Claim 3] It has the liquid crystal layer which the 
dielectric constant anisotropy pinched between 
the 1st and 2nd substrates, and this 1st substrate 
and the 2nd substrate becomes from a negative 
liquid crystal ingredient. These 1st : and 2nd 
substrates It is the liquid crystal display which 
has the 1st and 2nd perpendicular orientation film ~ 
on the front face by the side of this each liquid 
crystal layer. Said 2nd substrate For every picture 
element field, it has a reflector field and a 
transparency electrode field, and this reflector 
field is higher than this transparency electrode 
field, and the level difference is formed in the front 
face of this 2nd substrate. This 2nd perpendicular 
orientation film It is the liquid crystal display 
with which rubbing is carried out in the direction 
in which the level difference to rubbing processing 
serves as min, and rubbing processing of this 1st 
perpendicular orientation film is not carried out. 
[Claim 4] The level difference formed in the front 
face of said 2nd substrate of said reflector field 
and said transparency electrode field is a liquid 
crystal display according to claim 3 which does not 
exist to said direction of rubbing. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to 



the liquid crystal display of the mold both for 
transparency reflective which has the visibility 
which was excellent also in a bright location like 
the outdoors, indoor [ with little outdoor daylight], 
or darkness especially about a liquid crystal 
display. 
[0002] 

[Description of the Prior Artl The liquid crystal 
display is widely used for the camcorder/movie 
equipped with OA equipment, such as a word 
processor and a personal computer, portable 
information devices, such as an electronic 
notebook, or a liquid crystal display monitor 
taking advantage of the description of being a low 
power, with the thin shape. TN (Twisted Nematic) 
mode in which a dielectric anisotropy carries out 
orientation of the forward liquid crystal ingredient 
horizontally to a substrate, and a liquid crystal 
molecule takes a distorted orientation condition at 
90 degrees between up-and-down substrates is 
used for many of these liquid crystal displays. 
Moreover, since high contrast is realizable 
compared with TN mode, development in the DAP 
(deformation aryne DOFEIZU) mode to which the 
dielectric constant anisotropy carried out 
orientation of the negative liquid crystal 
ingredient vertically to the substrate is performed 
briskly. 
[0003] 

[Problem(s) to be Solved by the Invention] 
However, when DAP mode impressed an electrical 
potential difference compared with TN mode, it 
was easy to generate muscle-like brightness 
nonuniformity (for a rubbing muscle to be called 
below) in the direction which performed 
processing -(rubbing processing - is called below) 
which rubs the front face of the orientation film 
for specifying the direction of orientation of a 
liquid crystal molecule with cloth, and it had the 
problem that display grace fell. 
[0004] Especially, in the liquid crystal display 
(Japanese Patent Application No. No. 201176 
[ nine to ] by the applicant for this patent) of the 
mold both for transparency reflective using DAP 
mode, there was a problem that a rubbing muscle 
was remarkably conspicuous, compared with the 
transparency mold liquid crystal display using the 
conventional DAP mode. 

[0005] This invention is made in order to solve the 
above-mentioned technical problem, and it aims at 
offering the liquid crystal display excellent in 
display grace that a rubbing muscle is not an eye 
up. 
[0006] 

[Means for Solving the Problem] The liquid crystal 
display of this invention has the liquid crystal 
layer which the dielectric constant anisotropy 
pinched between the 1st and 2nd substrates, and 



JP2000-029030A 



this 1st substrate and the 2nd substrate becomes 
from a negative liquid crystal ingredient. These 
1st and 2nd substrates It has the 1st and 2nd 
perpendicular orientation film on the front face by 
the side of this each liquid crystal layer, and 
rubbing processing is performed only to this 1st 
perpendicular orientation film, this 1st substrate 
has a configuration with few level differences to 
rubbing processing than this 2nd substrate, and 
the above-mentioned object is attained by that. 
[0007] Said 1st substrate has a light filter layer 
further, and said 2nd substrate is good also as a 
configuration which has the picture element 
electrode connected to the switching element and 
this switching element for two or more picture 
element fields of every. 

[0008] The liquid crystal display of this invention 
has the liquid crystal layer which the dielectric 
constant anisotropy pinched between the 1st and 
2nd substrates, and this 1st substrate and the 2nd 
substrate becomes from a negative liquid crystal 
ingredient. These 1st and 2nd substrates It is the 
liquid crystal display which has the 1st and 2nd 
perpendicular orientation film on the front face by 
the side of this each liquid crystal layer. Said 2nd 
substrate For every picture element field, it has a 
reflector field and a transparency electrode field, 
and this reflector field is higher than this 
transparency electrode field, and the level 
difference is formed in the front face of this 2nd 
substrate. This 2nd perpendicular orientation film 
Rubbing is carried out in the direction in which 
the level difference to rubbing processing serves as 
min, and this 1st perpendicular orientation film 
has the configuration by which rubbing processing 
is-nbt r carried out; and the above : me ntiohed object 
is attained. . - 
- -: [0009] - As for : the : level difference formed in the 
front face of said 2nd substrate of said reflector 
field and said transparency electrode field, it is 
desirable to consider as the configuration which 
does not exist to said direction of rubbing. 
[0010] Hereafter, an operation is explained. 
[00 ll] In the liquid crystal display of this 
invention, since it can make to confuse rubbing 
processing with a level difference into min, the 
poor display (rubbing muscle) resulting from the 
unevenness of rubbing processing can be reduced. 
The outstanding display quality is realizable by 
applying to the vertical orientation film and the 
liquid crystal display of the mold both for 
transparency reflective using the liquid crystal 
ingredient which has a negative dielectric 
anisotropy especially. Moreover, display quality 
can be further improved by considering as the 
configuration in which the level difference to the 
direction of rubbing does not exist in a picture 
element field. 



[0012] 

[Embodiment of the Invention] Hereafter, the 
operation gestalt of this invention is explained to 
an example for the liquid crystal display of the 
mold both for transparency reflective. The liquid 
crystal display of the mold both for transparency 
reflective is a liquid crystal display which 
combines the function of the transparency mold 
liquid crystal display displayed using the 
transmitted light from the back light prepared in 
the liquid crystal panel tooth back, and the 
function of the reflective mold liquid crystal 
display displayed using the ambient light of the 
front face of a liquid crystal panel (for example, 
Japanese Patent Application No. No. 201176 
[ nine to ] by the applicant for this patent). 
Although effectiveness of this invention is large in 
the liquid crystal display using the vertical 
orientation film formed in the front face which has 
a big level difference, and the liquid crystal 
ingredient which has a negative dielectric 
anisotropy so that it may explain in full detail 
below, also when a level difference is small, it is 
effective, and is not restricted to the following 
operation gestalt. 

[0013] Hereafter, the operation gestalt of this 
invention is explained, referring to a drawing. 
[0014] (Operation gestalt l) Drawing 1 shows the 
mold liquid crystal display 100 both for 
transparency reflective in the operation gestalt 1 
of this invention. Drawing 1 (a) is the top view 
having shown the active-matrix substrate 20 
which constitutes a liquid crystal display 100, and 
drawing 1 (b) shows the fragmentary sectional 
view of a liquid crystal display 100, and 
corresponds ^tb - the - cross- section which * met the 
BBV line, of drawing 1 (a). In addition, the 
" sectional view which met the A- A' line of drawing 
1 R> 1 (a) is shown in drawing 4 (b) which shows a 
production process. 

[0015] As shown in drawing 1 (b), the liquid 
crystal display 100 has the active-matrix 
substrate 20, the opposite substrate (light filter 
substrate) 60, and the liquid crystal layer 40 
pinched among these. The picture element used as 
the unit of the minimum display of a liquid crystal 
display 100 has the transparency field specified 
with the reflective field specified with a reflector 
19, and a transparent electrode 18. The thickness 
of the liquid crystal layer 40 is dr in a reflective 
field, and serves as dt (dt**2dr) in the 
transparency field. This is for making almost 
equal the optical path length of the light (reflected 
light of a reflective field, and transmitted light of a 
transparency field) which contributes to a display. 
What is necessary is just to set up suitably by 
relation with a display property, although dt=2dr 
is desirable, what is necessary is at least, just to 
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come out dt>dr Typically, dt is about 4-6 
micrometers, and dr is about 2-3 micrometers. 
That is, the level difference of about 2-3 
micrometers is formed in the picture element field 
of the active-matrix substrate 20. In addition, 
what is necessary is just to set the average to dr, 
when it has irregularity, as the reflector 19 
illustrated. 

[0016] Thus, in the mold liquid crystal display 100 
both for transparency reflective, the field (a 
reflective field and transparency field) where the 
thickness of the liquid crystal layer 40 differs is 
formed. In this example, it has reflector field 20R 
from which height differs on the liquid crystal side 
front face of the active -matrix substrate 20, and 
transparency electrode field 20T. The vertical 
orientation film (un-illustrating) is formed in the 
liquid crystal layer 40 side front face of both the 
substrates 20 and 60. With this operation gestalt, 
rubbing processing was performed in the direction 
shown in the vertical orientation film on the 
active-matrix substrate 20 by the drawing 1 
Nakaya mark Rl. For example, the vertical 
orientation film JALS2004 (Japan Synthetic 
Rubber make) was printed so that thickness might 
be set to 80nm, and it was calcinated at 180 
degrees C for 2 hours. Rubbing processing was 
performed to this active matrix substrate 60 using 
the cloth made from rayon by roller engine-speed 
lOOrpm and feed-rate 1000 mm/min of a substrate. 
[0017] The direction of rubbing in the usual liquid 
crystal display is a direction (it is 45 degrees in 
include angle to the gate bus line 22 or the source 
bus line 24.) shown by the arrow head R2 of 
drawing 1 (a). However, when rubbing processing 
•^was* performed-ha- the- direction^of R2, -there was 
. much generating of a . rubbing muscle,, when 
rubbing processing wag performed 
of Rl to only the low liquid crystal display of 
display grace having been obtained, there was 
little generating of a rubbing muscle, the 
orientation condition was good, and the liquid 
crystal display 100 of the outstanding display 
quality was obtained. 

[0018] When rubbing of this is carried out in the 
direction of Rl, although direct this slack level 
differences are only the sides alpha and beta of the 
neighborhoods of transparency field 20T in 
drawing 1 (a), the length of hair of a rubbing cloth 
to the direction of rubbing When rubbing is 
carried out in the direction of R2, there are more 
many level differences which the length of hair of 
a rubbing cloth will hit the level difference of the 
sides alpha, beta, gamma, and delta, and hit a 
rubbing cloth compared with the case where 
rubbing is carried out in the Rl direction (the side 
of a level difference is long). Consequently, the 
length of hair of a rubbing cloth will be confused, 



uniform rubbing processing becomes difficult, and 
it becomes the cause of generating of defects, such 
as a rubbing muscle, as a result. Therefore, 
dispersion in the pre tilt angle by the level 
difference can be pressed down to the minimum by 
carrying out rubbing in the Rl direction parallel to 
the longitudinal direction of the configuration of 
the transparency section. 

[0019] The orientation of a liquid crystal molecule 
is determined by the restraining force of the 
orientation film formed on the substrate, and the 
interaction between liquid crystal molecules. 
Although the reorientation of the liquid crystal 
molecule is changed into a level orientation 
condition from a vertical orientation condition by 
impressing an electrical potential difference when 
a dielectric anisotropy is a negative liquid crystal 
ingredient, the direction which carries out 
reorientation, i.e., the direction where a liquid 
crystal molecule falls, needs to be uniform within 
a substrate. An orientation defect (following 
disclination) occurs that the direction where a 
liquid crystal molecule falls is scattering, and 
display grace is degraded. Rubbing processing is 
performed in order to make it a liquid crystal 
molecule fall in the same direction uniformly. At 
this time, the orientation of the liquid crystal 
molecule is changed into the condition of having 
inclined in the direction which performs rubbing 
processing from a substrate normal for a while 
(whenever [ this angle -of -inclination ] is called a 
pre tilt angle below). About the mechanism of 
rubbing, the side chain of the giant molecule 
which constitutes the orientation film arranges in 
the direction of rubbing, and, generally the model 
that -a? - liquid ■-«■ crystal >o molecule w -carries-* : out 
orientation along with a . side chain is considered. 
However, a carbon number is- a long-chain alkyl 
chain of 3-20 pieces in many cases, and the side 
chain used for the vertical orientation film is not 
easy to be stabilized in the one direction and to 
arrange the direction with it. Although the 
effectiveness of rubbing is also uniform if the 
substrate of the orientation film, i.e., the front face 
of a substrate, is flat, if there is a level difference, 
as a result of the effectiveness of rubbing changing 
with locations, it is thought that a pre tilt angle 
does not become uniform, but it becomes a rubbing 
muscle, and is visible. Therefore, if there are many 
level differences to rubbing processing when the 
vertical orientation film and a dielectric constant 
anisotropy use a negative liquid crystal ingredient 
especially, it will be easy to generate generating of 
poor orientation. 

[0020] "The level difference to rubbing processing" 
as used in this description points out the level 
difference (it is discontinuous) which has the side 
which is not parallel to the direction of rubbing in 
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a picture element field, and the amount of a level 
difference is evaluated in the sum total of the die 
length of the side. Since a display is not influenced, 
it is necessary to take into consideration not any 
level differences other than a picture element field. 
Moreover, since it is substantially uninfluential to 
rubbing processing in the difference in the height 
of a level difference being less than about 1 
micrometer, the difference in height should take 
into consideration only the level difference of 
about 1 micrometers or more. 

[0021] Below, the configuration and its 
manufacture approach of a liquid crystal display 
100 of this invention are explained. On the glass 
substrate 11 which is an insulating substrate, two 
or more gate bus lines 22 as the scanning line and 
the source bus line 24 as a signal line cross by 
turns, and this type both for transparency 
reflective of active -matrix substrate 20 is formed. 
In the field of the shape of a rectangle surrounded 
by each gate bus line 22 and each source bus line 
24, the transparent electrode 18 which consists of 
an ingredient with high light transmission 
effectiveness is arranged independently, and the 
reflector 19 which consists of an ingredient with 
high light reflex effectiveness, and it form the 
picture element electrode with these reflectors 19 
and a transparent electrode 18. 
[0022] The gate electrode 23 installed in the 
corner in the field where each of this picture 
element electrode has been arranged toward the 
picture element electrode from the gate bus fine 22 
has branched, and the thin film transistor (TFT) 
21 is formed in a part for the point of this gate 
electrode 23 as a switching element. The 
above-mentioned "gate -electrode - 2 3'^ constitute s a 
part of TFT21. TFT21 is arranged above the 
above-mentioned g^te electrode- 23 -formed on the 
glass substrate 11, as shown in drawing 4 (b). The 
gate electrode 23 is , covered with 
gate-dielectric-film 11a, and on gate-dielectric-film 
11a, the laminating of the semi-conductor layer 27 
is carried out so that the upper part of the gate 
electrode 23 may be covered. 

[0023] The both ends on this semi-conductor layer 
27 are covered, and the contact layers 28 and 28 of 
a couple are formed. 

[0024] It connects with the source electrode 25 
electrically, and the source bus line 24 is 
superimposed on the point of the source electrode 
25 formed on the contact layer 28 in the state of an 
insulation on the gate electrode 23, and 
constitutes a part of each TFT2L On the gate 
electrode 23, in the source electrode 25, spacing is 
vacated, and it superimposes in the state of an. 
insulation in the gate electrode 23, and the drain 
electrode 26 of TFT21 is formed on the contact 
layer 28. And this drain electrode 26 is electrically 



connected to the picture element electrode 
through substrate electrode 31a. 
[0025] At this time, substrate electrode 31a and 
the gate bus line 24 of the next step form auxiliary 
capacity by considering as the structure where it 
laps through gate -dielectric -film 11a. Moreover, it 
becomes possible to make effect of a process into 
homogeneity by [ in which the concavo-convex 
section which mentions this substrate electrode 
31a later exists ] forming in all fields mostly. 
[0026] Under the reflector 19 which consists of an 
ingredient with the high light reflex effectiveness 
mentioned above on the other hand, heights 14a 
and heights 14b with low height with the high 
height formed at random on the glass substrate 11, 
and the macromolecule resin film 15 formed on 
these heights 14a and 14b exist. 
[0027] This macromolecule resin film 15 top front 
face is continuously wavelike by the existence of 
Heights 14a and 14b mentioned above. 
[0028] It exists on the heights 14a and 14b 
mentioned above, and the reflector 19 mentioned 
above is formed on macromolecule resin film 15 
wavelike part which a top front face follows, light 
reflex effectiveness is high, for example, this 
reflector 19 is formed of aluminum. In addition, 
the reflector 19 is electrically connected with the 
drain electrode 26 through the contact hole 29. 
[0029] Moreover, in the liquid crystal display of 
the mold both for transparency reflective of this 
invention, the transparent electrode 18 is formed 
independently [ a reflector 19 ], and this 
transparent electrode 18 is formed by an 
ingredient with high light transmission 
effectiveness, for example, ITO etc., (Indium Tin 
Oxide) ;--Next^*tlie^formation^ approach-. ofcof-the* 
reflector 19 and transparent electrode 18 which 
are the important - section of this- type both for 
transparency reflective of active-matrix substrate 
20 is explained based on a drawing. Drawing 2 (a), 
(b), drawing 3 (a) and (b), and drawing 4 R> 4 (a) 
and (b) are the process sectional views in a part for 
the A-A line part of the liquid crystal display 
shown in drawing 1 . 

[0030] First, as shown in drawing 2 (a), on the 
glass substrate 11, two or more gate bus lines 22 
(refer to drawing 1 ) which consist of Cr, Ta, etc., 
and the gate electrode 23 which branched from 
this gate bus line 22 are formed. 
[0031] And these gates bus line 22 and the gate 
electrode 23 are covered, gate-dielectric-film 11a 
which consists of SiNx, SiOx, etc. is formed the 
whole surface on a glass substrate 11, and the 
semiconductor layer 27 which consists of 
amorphous silicon (a-Si), polycrystalline silicon, 
CdSe, etc. is formed on upper gate-dielectric-film 
11a of the gate electrode 23. And the contact layers 
28 and 28 which consist of amorphous silicon 
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(a-Si) etc. are formed in the both ends of this 
semi conductor layer 27. 

[0032] On the one side of these contact layers 28 
and 28, superposition formation of the source 
electrode 25 which consists of Ti, Mo, aluminum, 
etc. is carried out, and superposition formation of 
the drain electrode 26 which consists of Ti, Mo, 
aluminum, etc. is carried out like the source 
electrode 25 on the other side. 
[0033] In addition, with this operation gestalt 1, 
the thing with a thickness [ by Corning, Inc. / of 
#7059 ] of 1.1mm was used as a glass substrate 11, 
for example. 

[0034] And as shown in drawing 2 (b), substrate 
electrode 31a was formed in formation and 
coincidence of this metal layer 31 by the spatter 
using the metal layer 31 which constitutes the 
source bus line 24, and this metal layer 31. 
[0035] Then, as shown in drawing 3 (a), patterning 
of the ITO layer 30 which constitutes the source 
bus line 24 was carried out by the spatter. 
[0036] In this operation gestalt 1, the layer which 
constitutes the source bus line 24 was made into 
the two-layer structure of the metal layer 31 and 
the ITO layer 30. Even if a part of metal layer 31 
which constitutes the source line 24 has a 
membranous defect, since the ITO layer 30 
connects electrically, there will be an advantage 
that an open circuit of the source bus line 24 can 
be lessened in this structure. 

[0037] The transparent electrode 18 which 
constitutes a picture element electrode in 
formation and coincidence of this ITO layer 30 was 
formed using this ITO layer 30. A transparent 
electrode 18 can be simultaneously made from 
-doing in^ this * way^ at^the^time^ofc^fermation-of the- 
source bus line 24, and causing the increment in a 

number of layers is lost. : - -- 

[0038] Next, as shown in drawing 3 (b), a reflector 
19 forms the heights 14a and 14b of the 
cross- section approximate circle configuration 
which consists of resist film 12 of a photopolymer 
and by which angle dropping was carried out in 
the bottom of the field by which patterning is 
carried out. 

[0039] Here, the formation process of the heights 
14a and 14b formed in this reflective section field 
is briefly explained using drawing 5 (a) - (d). 
[0040] First, as shown in drawing 5 (a), the resist 
film 12 which consists of a photopolymer is formed 
with a spin coat method on a glass substrate 11 (in 
practice, as shown in drawing 3 (b), on the glass 
substrate 11, the metal layer 31 and substrate 
electrode 31a are already formed.). In addition, 
with 3000rpm from 500rpm, and this operation 
gestalt 1, the spin coat of the photopolymer of 
OFPR-800 which are the ingredient same as resist 
film 12 as the macromolecule resin film 15 



mentioned later was preferably carried out for 30 
seconds by 1500rpm, and thickness of the resist 
film 12 was set to 2.5 micrometers. 
[0041] Next, the glass substrate 11 with which 
this resist film 12 was formed is prebaked for 30 
minutes at 90 degrees C. 

[0042] Then, as shown in drawing 6 , the photo 
mask 13 with which two kinds of circular pattern 
holes 13a and 13b are formed in board 13c is used, 
and this photo mask 13 is arranged above the 
resist film 12, as shown in drawing 5 (b), and as 
the arrow head of drawing shows from the upper 
part of this photo mask 13, it is exposed. 
[0043] In addition, pattern hole 13a to which the 
photo mask 13 in this operation gestalt 1 carried 
out the round shape with a diameter of 5 
micrometers, and pattern hole 13b which carried 
out the round shape with a diameter of 3 
micrometers are arranged at random, and at least 
2 micrometers or more of spacing of the pattern 
hole which approaches mutually are isolated. 
However, if it isolates too much not much, the 
macromolecule resin film 15 top front face cannot 
become continuously wavelike easily. 
[0044] next - for example, - Tokyo - adaptation - 
make -- NMD - three -- from - becoming - 
concentration -- 2.38 - % -■ a developer using it 
-v development -- carrying out -- thereby - 
drawing 5 -- (-- c --) - being shown -- as - a glass 
substrate - 11 - one side ■- an echo -- the section -- 
a field - a front face - height - differing - being 
detailed - heights - 14 - a ' - 14 -■ b 1 ■- a 
large number - forming -- having . With these 
heights 14a' and this operation gestalt 1 with 
which, as for 14b', the upper limb is square, with a 
: —height -of vl-v64^: micrometer s ^heights ^14b*~ was - 
formed of with a „ diameter of 5, micrometers 
pattern hole 13a-by pattern hole 13b with a height 
of 2.48 micrometers heights 14a is formed, and is 
[ b ] the diameter of 3 micrometers. 
[0045] As for the height of 14b', it is possible these 
heights 14a' and to make it change with the 
magnitude of the pattern holes 13a and 13b, the 
exposure time, and developing time, and it is not 
limited to above-mentioned size as magnitude of 
the pattern holes 13a and 13b. 
[0046] Next, as shown in drawing 5 (d), it 
heat-treats by heating heights 14a' and the glass 
substrate 11 in which 14b' was formed, at 200 
degrees C for 1 hour, this - drawing 5 - (- c --) - 
having been shown -- as an upper bed - the 
section - a corner - having - developing negatives 

having had -- as -- heights -- 14 a 1 -- 14 -- b 
* softening - making - a corner - round - 
having become -- that is, -- an angle '* dropping 
carrying out - having had - a cross section - an 
approximate circle -- a configuration - heights 
14 - a - 14 - b - forming . 
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[0047] The heights 14a and 14b as shown in 
drawing 3 (b) are formed of a process which was 
mentioned above. Next, as shown in drawing 4 (a), 
the spin coat of the macromolecule resin film was 
carried out on the glass substrate 11, pattern 
NINGU was carried out and the macromolecule 
resin film 15 was formed. OFPR-800 mentioned 
above were used as a macromolecule insulator 
layer, and the spin coat was carried out by 
2000rpm with this operation gestalt 1 which 
carries out a spin coat by lOOOrpm - 3000rpm 
preferably. 

[0048] The macromolecule resin film 15 which 
carried out the shape of a wave which a top front 
face follows by this will be formed. 
[0049] Next, as shown in drawing 4 (b), the 
reflector 19 which consists of aluminum was 
formed in the predetermined part on the 
macromolecule resin film 15 mentioned above by 
carrying out sputtering, for example. As an 
ingredient suitable for using it for a reflector 19, 
Ta, nickel, Cr, Ag, etc. for example, with high light 
reflex effectiveness can be mentioned other than 
aluminum or aluminum alloy, and about 0.01-1.0 
micrometers is suitable as thickness of a reflector 
19. Thus, the reflector 19 which consists of an 
ingredient with the formed high light reflex 
effectiveness becomes continuously wavelike [ a 
top front face ] like the substrate film. 
[0050] In this operation gestalt 1, although the 
transparent electrode 18 is formed in formation 
and coincidence of the source bus line 24, when 
the source bus line 24 is not the two-layer 
structure of the metal layer 31 and the ITO layer 
30 but the monolayer of the metal layer 31, 
'formation* of ^a-'-transpa^ent-— efecteode^lS - and 
formation of the source bus line 24 may be. 
Separate. - ■' .u- - ..... .-: - - ^ . 

[0051] In addition, although [ the configuration of 
the pattern holes 13a and 13b of a photo mask 13 / 
this operation gestalt 1 ] it is circular, other forms 
are sufficient as this, for example, a rectangle, an 
ellipse, SUTORAIBU, etc. may be the 
configurations of arbitration. 

[0052] Moreover, although the heights 14a and 
14b from which two height differs are formed with 
the above-mentioned operation gestalt 1, even if 
not only this but heights form the heights of three 
or more different height for at least three height in 
this invention again, it is possible to form the 
reflector which has a good reflection property. 
[0053] However, it turns out a reflector with the 
more good wavelength dependency of a reflection 
property is obtained rather than the way which 
formed heights by the heights from which two or 
more height differs forms in one height. 
[0054] Here, only by forming Heights 14a and 14b, 
as long as it seems that the shape top front face of 



a continuous wave is obtained, the shape top front 
face of a wave which follows formation **** only 
by the resist film 12 in the giant" molecule resin 
film 15 may be formed, and a reflector 19 may be 
formed. By carrying out like this, it becomes 
possible to shorten the process which forms the 
macromolecule resin film 15. moreover - the 
above-mentioned operation gestalt 1 as a 
photopolymer ingredient - Tokyo - adaptation -- 
although shrine 800 [ OFPR-] are used, this 
invention is not restricted to this and should just 
be the photopolymer ingredient which can carry 
out pattern NINGU using an exposure process 
irrespective of a negative mold and a positive type, 
for example, Tokyo ■■ adaptation - shrine 83 
[ OMR-] and OMR- 85, ONNR-20, OFPR-2, 
OFPR-830, OFPR-500, etc. - you may be - being 
certain -- it is - you may be TF-20 made from 
Shipley, 1300-27, or 1400-27. Furthermore, you 
may be photograph NISU by Toray Industries, Inc., 
RW-101 by the Sekisui fine chemical company, 
R101, R633 by Nippon Kayaku Co., Ltd., etc. 
[0055] With the above-mentioned operation 
gestalt 1, although TFT21 is used as a switching 
element, this invention is applicable not only to 
this but the active-matrix substrate using other 
switching elements, for example, an MIM 
(Metal-Insulater-Metal) component, diode, a 
varistor, etc. 

[0056] The configuration of transparency section 
20T is not restricted to the above-mentioned 
example. For example, as typically shown in 
drawing 7 (a) and 7 (b), transparency field 20T' 
may be formed so that it may pierce through two 
. or more picture element fields. Drawing 7 (b) is 

- -' the sectional -vie Wi-wMch^met^the^O^©^- line, vof - 

drawing 7 (a). Since the transparency field exists 

- in the above-mentioned example ( drawing 1 ) in 
the form which hollowed some reflectors, If 
transparency field 20T' is formed in the 
appearance shown in drawing 7 (a) to the level 
difference which a rubbing cloth senses to the 
direction of rubbing not having been lost 
thoroughly Since the level difference which a 
rubbing cloth senses to the direction of rubbing in 
a picture element field does not exist, turbulence 
of the length of hair of the rubbing cloth by the 
level difference is lost by this, and uniform 
rubbing can be realized. Consequently, the liquid 
crystal display of the outstanding display quality 
is obtained. 

[0057] (Operation gestalt 2) With this operation 
gestalt 2, vertical orientation film (un illustrating) 
rubbing processing on the light filter substrate 60 
of the liquid crystal display 100 shown in drawing 
1 is performed, and the example which does not 
perform rubbing processing is explained to the 
vertical orientation film on the active-matrix 
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substrate 20. 

[0058] Drawing 8 is the top view of the light filter 
substrate 60 which is an opposite substrate, and 
the sectional view of the line by which drawing 9 

(a) met the D-D' line of drawing 8 , and drawing 9 

(b) are the sectional views which met the E-E' line 
of drawing 8 . The light filter layers 64R, 64G, and 
64B which consist of red, green, and blue are 
formed by the thickness of about 1.2 micrometers 
on the glass substrate 62, and the ITO film 66 
which is a transparent electrode is formed on it. 
Between these light filter layers, the 
protection-from-light layer 67 which consists of Cr 
is formed. 

[0059] On the above-mentioned active-matrix 
substrate 20 and the light filter substrate 60, the 
vertical orientation film JALS 2004 (Jap an 
Synthetic Rubber make) was printed so that 
thickness might be set to 80nm, and it calcinated 
at 180 degrees C for 2 hours. Rubbing processing 
was performed to this opposite substrate using the 
cloth made from rayon by roller engine-speed 
lOOrpm and feed-rate 1000 mm/min of a substrate. 
At this time, the direction of rubbing was 
performed in the direction (the direction of Y) 
parallel to the DD' line of drawing 8 . Rubbing 
processing was not performed about a 
active-matrix substrate. The lamination liquid 
crystal panel was produced for the active-matrix 
substrate 20 and the opposite substrate 60 which 
were produced like the operation gestalt 1 with 
the epoxy resin through the 3 -micrometer spacer. 
The dielectric anisotropy poured the negative 
liquid crystal ingredient (MJ : Merck Co. make) 
into this panel, the polarizing plate -and the phase 
contrast -plal^ -w 

crystal display of the mold both for transparency 
reflective was completed. The "opposite substrate 
60 can be formed by the well-known approach. 
Although the level difference according [ the front 
face of the opposite substrate 60 ] to the light filter 
layer 64 exists, the level difference does not exist 
to rubbing processing of the direction of Y. 
Therefore, the direction of D-D 1 has a very small 
level difference compared with the direction of 
E-E', or the active -matrix substrate 20 so that 
clearly from drawing, and uniform orientation 
restraining force can be given to the liquid crystal 
layer 40 by carrying out rubbing processing in the 
direction of D D' at parallel. A rubbing muscle is 
reduced substantially, without generating 
disclination, without carrying out rubbing 
processing of the opposite substrate 60 which was 
able to give this uniform orientation restraining 
force, and the active -matrix substrate 20 in which 
many level differences exist by the interaction 
between liquid crystal molecules, since the 
direction where a liquid crystal molecule falls is 



regulated in an one direction. 

[0060] (Operation gestalt 3) The above-mentioned 
operation gestalt 1 constitutes a reflector field 
from this operation gestalt to having formed the 
reflector field with the electrode which has a 
reflection property using a reflecting layer 
(reflecting plate) and a transparent electrode. A 
reflector field points out the field on the substrate 
equipped with the reflex function and the function 
to impress an electrical potential difference to a 
liquid crystal layer. In the operation gestalt 1, 
although the reflector which has irregularity was 
formed in the front face, the need does not not 
necessarily exist. 

[0061] Drawing 10 (a) shows the sectional view 
where (b) met the F-F f line of (a) in the plan of the 
active-matrix substrate 80 used for the liquid 
crystal display of this operation gestalt. If the 
active-matrix substrate 80 is observed from the 
upper part as shown in drawing 10 (a), 
transparency electrode field 80T are prepared in 
the center section in a picture element at a square, 
and reflector field 80R is prepared so that it may 
be enclosed. The outline of reflector field 80R 
serves as a square along the edge of the gate 
wiring 82 and source wiring 84. In this example, 
the layer 89 (reflecting layer) with the high 
reflection factor formed with the same ingredient 
as the gate electrode 83 (and gate wiring 82) is 
formed in reflector field 80T. 

[0062] As shown in drawing 10 (b), the reflecting 
layer 89 is covered with gate dielectric film 92, 
and the transparent electrode 88 which functions 
as a picture element electrode is formed on it. The 
reflecting layer 89 and the transparent electrode 
88 - are^insulatedv The ^transparent^ electrode*. 88* 
formed on the reflecting layer 89 and the 
reflecting layer 89 forms reflector field 80R. : 
[0063] The active-matrix substrate 80 deposits the 
electric conduction film which consists of a 
reflexible ingredient on the insulating substrates 

81, such as a glass substrate, and forms the gate 
electrode 83, the gate wiring 82, and a reflecting 
layer 89 by carrying out patterning of this electric 
conduction film. It deposits, patterning of the 
n+ Si layer 95 which serves as the semi conductor 
layer 93 after forming wrap gate dielectric film 92, 
the channel protective layer 94, and a source drain 
electrode in the gate electrode 83, the gate wiring 

82, and a reflecting layer 89 is carried out at order, 
and TFT81 is formed. Metal layer 97b which 
becomes some source wiring 84, and the 
drain-picture element electrode connection layer 
96 are formed in the same process. The connection 
layer 96 is superimposed on the drain electrode 95 
of TFT81 in part, and is electrically connected to it. 
Patterning of the transparence electrical 
conducting material (for example, ITO) is formed 
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and carried out by the spatter, and upper 97a of a 
transparent electrode 88 and source wiring 84 is 
formed. A transparent electrode 88 is formed 
throughout the inside of each picture element, and 
functions as a picture element electrode. The 
transparent electrode 88 is electrically connected 
to the drain electrode 95 of TFT81 by 
superimposing a part on the connection layer 96. 
Then, the wrap passivation membrane 98 is 
formed in TFT81 at least. 

[0064] As the wrap vertical orientation film 
(unillustrating) is formed and these were 
mentioned above, a active -matrix substrate with 
little generating of a rubbing muscle is formed in 
the direction (it is parallel to the long side which is 
transparency electrode field 80T) with few level 
differences to rubbing processing by performing 
rubbing processing [ in a picture element field ]. 
The height of reflector field 80R is controllable by 
the thickness of a reflecting layer 89, and 
preparing and adjusting a passivation membrane 
98 in a reflector field. 
[0065] 

[Effect of the Invention] As explained in full detail 
above, according to this invention, the poor 
orientation by rubbing processing does not occur, 
but the liquid crystal display which was excellent 
in display quality is offered. The outstanding 
display quality is realizable by applying to the 
vertical orientation film and the liquid crystal 
display of the mold both for transparency 
reflective using the liquid crystal ingredient which 
has a negative dielectric anisotropy especially. 



[Drawing 7l It is the top view showing other 
active-matrix substrates used for the liquid 
crystal display of this invention, and (b) is the 
sectional view which met the OO line of (a). 
[Drawing 81 It is the top view of the light filter 
substrate 60. 

[Drawing 91 (a) is the sectional view which met the 
D-D' line of drawing 8 , and (b) is the sectional 
view which met the E E' line of drawing 8 . 
[Drawing 101 It is the top view showing other 
active-matrix substrates used for the liquid 
crystal display of this invention, and (b) is the 
sectional view which met the F-F' line of (a). 
[Description of Notations] 

18 66 Transparent electrode 

19 Reflector 

20 Active -Matrix Substrate 
20R Reflector field 

20T Transparency electrode field 
40 Liquid Crystal Layer 

60 Opposite Substrate (Light Filter Substrate) 
100 Liquid Crystal Display 



[Brief Description of the Drawings] 
* [Drawing l1~ The mold vMquid-crystal^^^lay^l0O^-^^^^^->«- ' ^ r w&jj - ^v^. 

both for transparency reflective in the: operation ... ...... 

gestalt 1 is shown.-(a)~is "the top- view showing the - - - -~ ^ --■=-.. 

active-matrix substrate 20 which constitutes a 
liquid crystal display 100, and (b) is the 
fragmentary sectional view of a liquid crystal 
display 100. 

[Drawing 2] It is a sectional view explaining the 
production process of the active-matrix substrate 
20. 

[Drawing 3l It is a sectional view explaining other 
production processes of the active-matrix 
substrate 20. 

[Drawing 4] It is a sectional view explaining other 
production processes of the active -matrix 
substrate 20. 

I Drawing 51 It is a sectional view explaining the 
formation approach of the heights formed in the 
reflective section field of the active-matrix 
substrate 20. 

[Drawing 61 It is the top view in which using for in 
order to form heights in a reflective section field, 
and showing a **** photo mask. 
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